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Recently, computational simulation has been widely used. Thus, the objective of this lecture is to master various numerical
algorisms, which are fundamental components of computational simulation. In this course, the numerical interpolation
method, numerical differentiation and integration, numerical methods for algebraic equation, non-linear equation, systems
of equations, and ordinary differential equation (initial value problem) are lectured. Furthermore, the fundamental concept
of computational mechanics and its schemes are lectured. The lecturer has experience in research and development of
production apparatus using simulations at a chemistry enterprise. Using the experience, the lecture of computer simulations
is given.
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I | To understand numerical interpolation, numerical differentiation and numerical integration.
To understand the method of least squares.
To understand numerical methods for an algebraic equation and the Newton-Raphson method.
To understand the Gauss elimination method and the LU decomposition.
To understand numerical methods for ordinary differential equations.
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Z | Numerical interpolation After explanation of a few things to be careful about related to numerical simulation,
Lagrangian interpolation and spline interpolation are lectured as typical numerical
interpolations.

2 B | &/h2&E BEEET — 425207 LHES R WERHROROAICDOWTHRET %,

Z | The method of least squares The method of how to decide an interpolation curve that does not necessarily pass
through discrete digital data points is explained.

3 B | #EED = BEBET — 2 oEAMEERD 2 FHE LT, BRAPY Ty VAL EORERE S
EIZDOWTHRAT 5,

% | Numerical integration As the methods which can obtain integral value from discrete digital data, numerical
integrations such as trapezoidal rule and Simpson's rule are lectured.

4 B | #lEHD = BEEUET — 2 0 L ZEEEABOEZ KD 2 BEHS (ARESD) EOERICOWVTER
Y 5,

% | Numerical differentiation The numerical differentiations which can obtain derivatives from discrete digital data

are lectured.
5 B | REFEXDOHIERE SICREA R CERBDARRNOBEREDEARNLZE X AZIRN, RIC2H5EICD
WTEHRAY %,
Z | Numerical methods for an | Numerical methods for an algebraic equation
algebraic equation
6 H|=Z2—FYi& ERAARAORENLEERETHZ 2 — bkl OVWT, BUARKISEAT S
BLEHT, RAT 5,
Z | The Newton-Raphson method | The Newton-Raphson method is lectured as the typical numerical method for a
nonlinear equation. And its application for systems of equations is also explained.
7 B | EZAHEXDOBERE BUARRICHT 2R ERNGHERETHDIH T ADEEEICOWTHEAT 5,
% | Numerical methods for | Gaussian elimination is lectured as a basic numerical method for systems of
systems of equations equations.
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B | AR B2ZHT2BRICFHENFHE L TEE LWRE « BT |, B8, BEARKFE |
Z | Itis desirable to take Basic Calculus |, Basic Calculus Il, and Linear Algebra | .

REERICHLTIE, 675 BHEOFEBICKTIECFEEMIPLETH D, EXRMICHETIT S,

In this course, self-learning time of 67.5 hours is necessary.

B | BEOHBE SEZIXERE LAV, BEICIIRETECHERITEICET 2800 BHES.
o= | A specified textbook is not used in the course. However, books related to numerical method are suitable for self-learning.

B | ZHFXEARS L CERTPOERICL VIS 2. D ICHT IEREEIEE460%, 40%THY, BFtRN 60 RULEEIEL
ER-N
Z | Performance is evaluated for a total of 100 points (exercises: 40 points, result of final examination: 60 points), and the credit

is given at more than 60 points.

FE - HBEEFEOBO)@ICHIST RETHY, EREFMONRTH 5.

This course corresponds to the learning and educational goals, B(3)(a), and is a subject of achievement evaluation.
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